Phenotypic modulation of vascular smooth muscle cells: dissection of transcriptional regulatory mechanisms.
The smooth muscle myosin heavy chain (MHC) gene and its isoforms are excellent molecular markers that reflect smooth muscle phenotypes. The SMemb/Nonmuscle Myosin Heavy Chain B (NMHC-B) is a distinct MHC gene expressed predominantly in phenotypically modulated SMCs (synthetic-type SMC). To dissect the molecular mechanisms governing phenotypic modulation of SMCs, we analyzed the transcriptional regulatory mechanisms underlying expression of the SMemb gene. We previously reported two transcription factors, BTEB2/IKLF and Hex, which transactivate the SMemb gene promoter based on the transient reporter transfection assays. BTEB2/IKLF is a zinc finger transcription factor, whereas Hex is a homeobox protein. BTEB2/IKLF expression in SMCs is downregulated with vascular development in vivo but upregulated in cultured SMCs and in neointima in response to vascular injury after balloon angioplasty. BTEB2/IKLF and Hex activate not only the SMemb gene but also other genes activated in synthetic SMCs including plasminogen activator inhibitor-1 (PAI-1), iNOS, PDGF-A, Egr-1, and VEGF receptors. Mitogenic stimulation activates BTEB2/IKLF gene expression through MEK1 and Egr-1. Elevation of intracellular cAMP is also important in phenotypic modulation of SMCs, because the SMemb promoter is activated under cooperatively by cAMP-response element binding protein (CREB) and Hex.